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Introduction

Health effects from exposure to surface waters in the USA experiencing blooms of toxigenic
cyanobacteria have not been well characterized. We initially evaluated seven cases of chronic
illness following exposure to Lake Griffin, a member of the St. John’s chain of lakes in Florida,
during a bloom of Microcystis that was reported by the St. John’s Water Management District. All
seven people complained of multiple-system symptoms and demonstrated deficits in visual
contrast sensitivity (VCS). Differential diagnoses based on medical histories, physical
examinations, complete blood counts, comprehensive metabolic profiles, and assessments of
both potentially confounding factors and toxic exposures indicated that exposure to the
Microcystis bloom was the likely cause of illness. Patient reevaluations after 2 weeks of
cholestyramine (CSM) therapy to bind and eliminate toxins demonstrated a statistically significant
decrease in the number of symptoms and increase in VCS. The evidence indicated that exposure
to the Microcystis bloom caused a biotoxin-associated illness similar to those previously reported
in association with exposures to waters with high levels of toxigenic dinoflagellates and with
exposures to water-damaged indoor environments exhibiting microbial amplification, including
toxigenic fungi. We currently report a cohort of 10 patients exposed to Microcystis blooms who
were evaluated before and after CSM therapy.

Hypotheses

Exposures to Microcystis blooms are associated with: (1) chronic illness characterized by
multiple-system symptoms and VCS deficits; 2) increased blood levels of leptin and MMP9; 3)
decreased blood levels of aMSH, ADH/osmolality, VEGF and ACTH/cortisol, and; 4) symptom
resolution, and normalization of VCS and all biomarkers following CSM therapy.

Methods

Ten cases of chronic iliness following exposure to Microcystis blooms were evaluated using the
methods described above. Exposures to Microcystis blooms were determined to be the likely
cause of illness. Three cases were exposures to blooms predominated by Microcystis and
reported by the St. John’s Water Management District, whereas six cases were exposed to
Microcystis blooms reported by the Maryland Department of Natural Resources. The number of
symptoms, VCS, and blood levels of leptin, cortisol, osmolality, MMP9, VEGF, aMSH, and ACTH,
were measured before and after CSM therapy, and HLA DR genotypes were identified. Repeated
measurements of C3a, C4a, interleukin-10, and interferon alpha were also obtained from 3 cases.
All measures were compared to those previously obtained from 239 unexposed well patients.

Results

The mean number of symptoms reported by patients was 19.7 out of 37 assessed before CSM
therapy, and 3.2 following therapy. VCS increased by about 40% after therapy. Blood levels of
blood levels of leptin and MMP9 were significantly higher than controls prior to therapy, whereas
aMSH, ADH/osmolality, VEGF and ACTH/cortisol were low. All biomarkers normalized after 2
weeks of therapy except for aMSH. Two HLA DR haplotypes were significantly overrepresented
in the cohort. All three cases for whom C3a, C4a, interleukin-10, and interferon alpha were
measured showed elevated levels prior to therapy and normal levels following therapy.

Conclusion

The evidence indicated that exposures to Microcystis blooms may cause a form of chronic,
biotoxin-associated illness that is characterized by abnormalities in symptoms, VCS and multiple
biomarkers that resolves with CSM therapy. A randomized, double-blind, placebo-controlled,
clinical trial and methods to measure cyanotoxins in blood is needed to confirm this hypothesis.



